The aim of this research was to determine the available iron (Fe) 
INTRODUCTION
Although required in very small amounts iron (Fe) is an essential nutrient and plays a major role in plant growth and development. The trend to more intensive crop production with higher yields and heavier use of nitrogen (N), phosphorus (P) and potassium (K) fertilizers increases the need for Fe and other trace elements in agriculture. Soil analyses are helpful in determining whether a soil can supply adequate amounts of Fe for optimal growth. Fe deficiency is one of the most common trace element problems in the world nowadays. Fe deficiency is frequent in high pH, high lime, low organic matter content and sandy soils. ( [19] ). Available Fe is inadequate in about 26.87 % of turkey's soils ( [9] ). Despite the fact that several Fe extraction methods have been developed none of them was suitable to be a standard method ( [16] ). Lindsay and Norvell ([18] ) and Norvell ([23] ) suggested DTPA (pH: 7.3) method for the determination of available Fe content with regards to neutral and alkaline soils. The 0.001 M EDDHA method was suggested for the determination of available Fe content in the USA, because this method has produced the highest correlation with biological indices ( [13] ). Hatipoglu ([12] ) has determined correlation coefficients (r) between eleven extraction methods and biological indices to find out about the available Fe content of the soils from Central South Anatolia. The highest correlation coefficient (r) determined was between 0.001 M EDDHA method and biological indices. Fe deficiency is a major plant nutrition problem in Edirne region ( [9] ). In this research, suitable method for the determination of available Fe content of the soils of this region was investigated.
MATERIALS AND METHODS
Soil samples were taken at 0-20 cm depth from 25 different cultivated soils in Edirne ( [15] 13] ). Some properties of these extraction methods are given in Table 2 . Correlation coefficients (r) were measured between available Fe content of the soils according to eight different methods and biological indices (dry matter yield, Fe concentration, Fe uptake, relative dry matter yield, relative Fe concentration and relative Fe uptake) of barley plants. Significance of the correlation coefficients (r) was checked at the 1 and 5 % levels ( [37] ). The extraction method which displayed the highest correlation coefficient (r) with the biological indices was recommended for the determination of available Fe content of the soils of Edirne Province.This approach for selecting extracting methods has been used before in the determination of suitable methods for many plant nutrients ( [1] , [2] , [3] , [4] , [8] , [25] , [36] ). Table 3 ).The reason of this result maybe the higher available Fe content in this soils. The effect of Fe application on the biological indices of the barley plants was determined to be significant at 1 % level and the results obtained are in agreement with earlier reports ( [3] , [5] , [7] ). *: Significant differences between biological indices at p< 1 % level indicated by different letters.
RESULTS AND DISCUSSION

Effect of Increasing Fe Application Rates on
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The Fe Contents of Soils According to Different Extraction Methods
Eight extraction methods were used for the determination of available Fe content of the soil samples. (Table 4 ). Available Fe varied widely depending on the extraction method used, reasons for which could be pointed out as the type, concentration, pH, shaking time, soil solution ratio of the extraction solution and variability observed in the physical and chemical properties of the soils used. Some physical and chemical properties of soils affected the availability of Fe to plants. The causes of low Fe availability are coarse texture, high pH and lime, low CEC and organic matter content in soils ( [7] , [19] ). 4 OAc, which gave lowest available Fe, are not recommended for the determination of Fe content in neutral and alkaline soils. The use of chelate and chelate + salt methods are suggested in these type of soils ( [15] ).
The Relationships Between Chemical Extraction Methods and Biological Indices
The correlation coefficients (r) determined between chemical extraction methods and biological indices are given in Table 5 . Significant correlation coefficients were observed between all chemical extraction methods, except 1 M NH 4 OAc method and the biological indices (dry matter yield, Fe concentration, Fe uptake, relative dry matter yield, relative Fe concentration, and relative Fe uptake) at 1 % level (Table 5 ). According to Table 5 
CONCLUSION
The available Fe content of the soil samples were determined to be either insufficient or moderately sufficient according to different extraction methods. Supports earlier researchs in this region ( [9] , [27] ).
Chemical properties of the soils studied show that they are neutral to slightly alkaline and contained medium level of lime ( 4 OAc and EDTA + (NH 4 ) 2 CO 3 methods) were determined to be more suitable in the determination of available Fe content for such soils ( [15] ), supporting which in the present work, highest correlation coefficients (r) were obtained from the chelate and chelate + salt mix methods ( Table 5) . As a results, when considered the chemical properties of the soils studied chelate and chelate + salt mix methods can be used with satisfaction in the determination of available Fe contents of the Edirne region soils.
The 0.005 M DTPA + 0.01 M CaCl 2 + 0.1 M TEA; 0.005 M DTPA + 1 M NH 4 HCO 3 and 0.001 M EDDHA methods, among the others, can be used confidently to determine the available Fe content of the soils of Edirne region because the highest correlation coefficients (r) were determined when these methods were used (Table 5 ). These methods were also suggested for various regional soils ( [3] , [7] , [11] ). The 0.005 M DTPA + 0.01 M CaCl 2 + 0.1 M TEA method can be used in the determination of the available Fe content in this region and zinc (Zn), copper (Cu) and manganese (Mn) contents can be determined in addition and this characteristic of this method therefore is to be taken into consideration when selecting a method. Consequently all of the following methods i.e. 0.005 M DTPA + 0.01 M CaCl 2 + 0.1 M TEA; 0.005 M DTPA + 1 M NH 4 HCO 3 and 0.001 M EDDHA can be recommended in the determination of available Fe content of Edirne region soils because of the highest correlation coefficients (r) determined. On the other hand, these methods are suitable to certain physical and chemical properties of the soils in this region.
